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PREFACE 

This  report  is  a follow-on  analysis  of  data  gathered  by  Captain 
Michael  Koser  for  his  thesis  at  the  Air  Force  Institute  of  Technology. 

I was  advisor  to  him  during  his  thesis  effort.  Whereas,  Captain  Koser 
does  not  have  the  available  computer  resources  in  his  current  job,  I per- 
formed this  follow-on  analysis  that  was  requested  by  the  Air  Force  Weapons 
Laboratory,  Kirtland  Air  Force  Base,  New  Mexico. 

This  report  does  not  repeat  the  level  of  detail  contained  in  Captain 
Koser's  thesis.  Thus,  the  reader  is  referred  to  the  thesis  or  Stahl  and 
Koser's  journal  article  (see  references)  if  more  detail  is  required. 
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ABSTRACT 

Productivity  in  the  Air  Force  Weapons  Laboratory  was  measured  with 
eight  separate  kinds  of  output,  an  unweighted  total,  and  a weighted  total 
measure  of  output  for  135  scientists/engineers.  Several  individual  and 
organizational  variables  were  also  captured.  Educational  level,  communica- 
tion with  other  scientists  and  engineers,  attendance  at  professional 
society  meetings,  office  membership,  and  reward  contingency  perceptions 
predicted  productive  vice  nonproductive  respondents.  A discovered  lack  of 
consensus  between  supervisors  and  nonsupervisors  concerning  the  importance 
of  technical  reports  was  hypothesized  to  be  attributable  to  differences 
between  the  stated  and  the  perceived  reward  system. 
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PRODUCTIVITY  IN  THE  AIR  FORCE  WEAPONS  LABORATORY: 
MEASUREMENT  AND  PREDICTION 


INTRODUCTION 

This  report  addresses  the  problem  of  discovering  predictor  variables 
(individual  and  organizational)  that  discriminate  between  productive  and 
nonproductive  scientists  and  engineers  in  the  Air  Force  Weapons  Laboratory. 
Prior  to  that  analysis,  the  process  of  measuring  productivity  and  some 
associated  findings  are  reviewed. 

METHODOLOGY 


Measures 

The  survey  instrument  used  in  this  effort  was  composed  of  two  separate 
questionnaires.  One  was  sent  to  first  level  supervisors  and  was  designed 
to  provide  a weighting  scheme  to  be  applied  to  the  various  dimensions  of 
scientific/engineering  output.  The  other  was  sent  to  working  level 
scientists  and  engineers  and  provided  a measurement  for  the  organizational 
variables  in  question  and  the  output  of  the  individual  scientist/ engineer. 

A major  consideration  in  determining  the  list  of  output  variables  was 
to  ensure  that  it  included  items  that  were  readily  identifiable  to  those 
who  were  reporting  their  output  and  to  those  who  were  to  apply  weights. 

To  determine  such  a list,  meetings  were  held  with  laboratory  management, 
and  nonsupervisory  scientists  and  engineers.  The  resultant  list  of 
output  included  (1)  technical  reports,  (2)  work  unit  planning  documents 
(proposals  to  management),  (3)  journal  articles,  (4)  procurement  packages 


r 

f 
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(contract  monitoring),  (5)  evaluations  of  proposals  (contract  monitoring), 
(6)  computer  codes,  (7)  technical  presentations  and  (8)  management 
presentations. 

Using  the  list  of  output  variables,  the  first  level  supervisors  were 
I asked  to  place  a weight  on  each  type  of  output  that  they  felt  best  repre- 

sented its  relative  importance  to  the  laboratory.  In  order  to  provide  a 
; common  point  of  reference,  these  weights  were  to  sum  to  100  on  each 

^ questionnaire.  The  mean  of  the  weights  for  each  type  of  outout  obtained 

\ 

was  then  used  as  a basis  in  the  determination  of  the  final  weighting 
I scheme  to  be  applied  to  the  output  reported.  The  questionnaire  sent  to 

I 

working  level  scientists/engineers  asked  for  a self  report  on  the  numbers 
of  each  type  of  output  produced  over  the  most  recent  two  years. 

Based  upon  the  predictor  variables  examined  by  Stahl  and  Steger 
(1977a)  and  the  recommendations  of  laboratory  management,  a list  of  pre- 
dictor variables  to  be  measured  was  determined  (Table  I). 

The  instrument  used  to  measure  the  predictor  variables  was  a slight 
modification  of  Stahl  and  Steger's  (1977a)  questionnaire  which  used  nine 
point  rating  scales  to  measure  the  perceptual  variables.  For  example, 
a statement  which  read  "What  amount  of  pressure  is  exerted  upon  you  by 
your  supervisor  for  quantity  of  output?"  was  followed  by  a nine-point 
scale.  The  scale  was  anchored  with  the  descriptor  "No  pressure  - quantity 
of  output  never  mentioned"  at  one  end,  and  "Extensive  pressure  - quantity 
of  output  always  stressed"  at  the  other  end. 

Sample 

Table  II  contains  information  on  the  number  of  working  level 
scientists/engineers,  the  number  of  first  level  supervisors  in  the  lab. 
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TABLE  I 


PREDICTOR  VARIABLES  AND  ABBREVIATIONS 


Abbreviation 

Predictor  Variable 

AGE 

Age 

GRADE 

Grade/rank 

EDL 

Educational  level 

TIMIS 

Length  of  time  in  current  section/group 

TIMUS 

Length  of  time  under  current  supervisor 

YRSE 

Years  of  scientific/engineering  experience  since  first 
degree 

COMIS^ 

Coinnunication  with  other  colleagues  in  same  section 

COMOS^ 

Communication  with  scientists/engineers  outside  section 

COMWS' 

Communication  with  supervisor 

QUANP^ 

Pressure  for  quantity  of  output 

QUALP^ 

Pressure  for  quality  of  output 

TIMEP^ 

Pressure  for  meeting  schedules/deadlines 

MISSP^ 

Pressure  for  relevancy  of  work  to  the  Air  Force  mission 

PART  2 

Degree  of  participation  in  setting  work  goals 

QUANR^ 

Degree  to  which  quantity  of  output  is  rewarded 

QUALR2 

Degree  to  which  quality  of  output  is  rewarded 

INN0R2 

Degree  to  which  innovative  output  is  rewarded 

EVAL^ 

Extent  to  which  supervisor  evaluates  work 

CONTRA 

Extent  to  which  supervisor  controls  work 

EMP2 

Extent  to  which  supervisor  understands  feelings 

NATW 

Predominant  nature  of  work 

FREQA 

Frequency  of  attendence  at  professional  society  meetings 

ORGN 

Organizational  membership  in  the  laboratory 

^Frequency  of  communication 

^Perceptual  variables 

i 
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the  numbers  surveyed,  and  the  number  of  returned  and  usable  question- 
naires. The  sample  was  randomly  chosen.  Several  questionnaires  were  not 
usable  due  to  missing  data  or  the  respondents  being  members  of  their 
current  sections  for  less  than  one  year. 


TABLE  II 
THE  SAMPLE 


Population 

Sampled 

Returned 

Usable 

Working  Level 

Sci enti st/engi neer 

390 

349 

184 

135 

First  Level  Supervisors 

101 

91 

65 

53 

The  average  age  of  the  scientists/engineers  was  33.5  years.  Twenty- 
eight  of  the  scientists/engineers  had  PhD's,  64  had  Master's  Degrees  and 
the  balance  had  Bachelor's  Degrees.  Fifty-five  percent  were  military. 

RESULTS 

Throughout  the  results  section,  variable  abbreviations  are  used  for 
the  sake  of  brevity  in  the  tables.  Table  III  contains  the  output  variables 
and  their  abbreviations  and  Table  I contains  the  other  abbreviations. 

Weighting 

The  weight  applied  to  each  output  variable  is  listed  in  Table  IV. 

Using  these  weights,  the  Spearman-Brown  Reliability  formula  (Winer,  1971, 
p.  286)  resulted  in  a reliability  of  r = .88  which  demonstrated  high 
interrater  agreement. 
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TABLE  III 


OUTPUT  VARIABLES  AND  THEIR  ABBREVIATIONS 


Abbreviation 

Output  Variables 

TR 

Technical  Report 

WUPD 

Work  Unit  Planning  Document 

JA 

Journal  Article 

PP 

Procurement  Package 

EOP 

Evaluation  of  Proposal 

CC 

Computer  Code 

TP 

Technical  Presentation 

MP 

Management  Presentation 

UTO 

Unweighted  Total  Output 

WTO 

Weighted  Total  Output 

TABLE  IV 


OUTPUT  WEIGHTS  AND  WEIGHT  RANKS 


Variable 

Weight 

Weight  Rank 

TR 

20.97 

1 

WUPD 

9.18 

7 

JA 

8.76 

8 

PP 

13.01 

3 

EOP 

9.92 

5 

CC 

15.62 

2 

TP 

12.77 

4 

MP 

=3-gg  11  * ■ jr  ■ =a= 

9.75 

6 

5 


The  mean  output  per  category  reported  by  the  scientists/engineers 
is  contained  in  Table  V.  A comparison  of  the  rank  of  the  output  means, 
as  reported  by  the  scientists/engineers,  with  the  rank  of  the  output 
v^ghts,  as  reported  by  the  supervisors,  is  instructive.  The  ranks  are 
approximately  similar  except  for  technical  reports  (TR).  The  supervisors 
ranked  it  in  the  number  one  importance  position,  whereas  it  ranked  sixth 
in  order  of  occurrence  for  scientists/engineers.  Several  interesting 
possibilities  emerge.  Is  this  reflective  of  lack  of  congruence  between 
supervisors  and  nonsupervisors  concerning  the  importance  of  technical 
reports?  Is  the  average  number  of  technical  reports  produced  a measure 
of  the  importance  attached  to  them  by  the  ipervisors?  This  issue  is 
further  explored  after  the  predictors  of  productivity  are  reviewed. 

TABLE  V 

OUTPUT  MEANS  AND  MEAN  RANKS  • 


Variable 


Mean 

Mean  Rank 

TR 

1.80 

WUPD 

1.15 

JA 

0.80 

PP 

2.04 

EOP 

2.30 

CC 

2.16 

TP 

2.97 

MP 

2.27 

Predicting  Productivity 

Examination  of  the  distribution  of  output  of  the  eight  separate 
measures  revealed  many  respondents  with  zero  output  in  any  one  category 
in  two  years  (e.g.  one  third  of  the  sample  had  zero  technical  reports, 
and  two  thirds  of  the  sample  had  zero  journal  articles).  Such  distribu- 
tions were  observed  in  other  Air  Force  Research  and  Development  labs. 
(Stahl  and  Stevens,  1977;  Stahl,  McNichols  & Manley,  1977)  Thus,  those 
respondents  with  zero  output  on  a given  productivity  measure  were 
labeled  nonproductive  and  those  with  some  output  were  labeled  productive. 
Subsequently,  t- tests  were  performed  on  each  of  the  predictor  variables 
for  each  of  the  productivity  variables.  For  example,  the  average  age 
of  the  producers  of  journal  articles  was  compared  with  the  average  age 
of  the  nonproducers  of  journal  articles. 

The  distributions  of  the  two  aggregate  productivity  measures  (UTO  & 
WTO)  were  less  skewed  than  the  other  distributions  and  had  fewer 
respondents  with  zero  output.  Thus,  those  above  the  mean  of  each  of  the 
distributions  were  labeled  the  producers  and  those  below  were  placed  in 
the  nonproductive  group.  Subsequently,  t- tests  were  performed  on  the 
predictor  variables. 

Tables  VI,  VII,  and  VIII  contain  the  results  of  the  t-tests  for 
the  entire  AFWL  sample,  the  respondents  from  the  Advanced  Radiation 
Technology  Office  (ARTO),  and  those  from  the  Nuclear  Technology  Office 
(NTO)  respectively.  Only  statistically  significant  differences  between 
the  productive  and  nonproductive  groups  are  highlighted.  Group  sizes 
ranged  from  around  20  to  around  80,  depending  on  which  productivity 
measure  was  tested  in  which  division. 
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TABLE  VI 

Means  Tests  - Productive/Nonproductive  for 
23  Predictor  Variables  - AFWL 


Predi ctor 
Vari ables 


Productivity  Variables 


TR  WUPD  JA  PP  EOP  CC  TP  MP  UTO  WTO 


+ Means  predictor  value  significantly  higher  for  producers  than 
nonproducers  (P  < .05) 

++  Means  predictor  value  significantly  higher  for  producers  than 
nonproducers  (P  < .01) 

- Means  predictor  value  significantly  lower  for  producers  than 
nonproducers  (P  < .05) 

— Means  predictor  value  significantly  lower  for  producers  than 
nonproducers  (P  < .01) 
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TABLE  VII 


Means  Tests  - Productive/Nonproductive  for 
23  Predictor  Variabes  - ARTO 


Predictor 

Variables 


GRADE 


EDL 


TIMIS 


PRODUCTIVITY  VARIABLES 


TR  WUPD  JA  PP  EOP  CC  TP  MP  UTO  WTO 


COMIS 


COMOS 


COMWS 


FREQA 


ORGN 


QUANP 


QUALP 


TIMEP 


MISSP 


PART 


QUANR 


QUALR 


INNOR 


EVAL 


CONTR 


+Means  predictor  value  significantly  higher  for  producers  than 
nonproducers  (P  < .05) 

++Means  predictor  value  significantly  higher  for  producers  than 
nonproducers  (P  < .01) 

-Means  predictor  value  significantly  lower  for  producers  chan 
nonproducers  (P  .05) 

—Means  predictor  value  significantly  lower  for  producers  than 
nonproducers  (P  £ .01) 
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TABLE  VIII 


Means  Tests  - Productive/Nonproductive  for 
23  Predictor  Variables  - NTO 


Predi ctor 
Variables 

PRODUCTIVITY  VARIABLES 

TR 

WUPD 

OA 

PP 

EOP 

cc 

TP 

MP 

UTO 

WTO 

AGE 

++ 

-- 

GRADE 

++ 

- 

+ 

EDL 

++ 

+ 

+ 

+ 

+ 

TIMIS 

+ 

TIMUS 

YRSE 

++ 

+ 

- 

NATW 

++ 

- 

COMIS 

— 

+ 

++ 

•f 

+ 

COMOS 

++ 

+ 

COMWS 

+ 

FREQA 

+ 

++ 

+ 

++ 

+ 

+ 

+ 

ORGN 

•* 

QUANP 

QUALP 

+ 

TIMEP 

MISSP 

+ 

PART 

+ 

QUANR 

- 

+ 

+ 

QUALR 

- 

INNOR 

- 

EVAL 

- 

CONTR 

EMP 

+ Means  predictor  value  significantly  higher  for  Producers  than 
nonproducers  (P  < .05) 

++  Means  predictor  value  significantly  higher  for  producers  than 
nonproducers  (P  < .01) 

- Means  predictor  value  significantly  lower  for  producers  than 
nonproducers  (P  < .05) 

— Means  predictor  value  significantly  lower  for  producers  than 
nonproducers  (P  < .01) 
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Examination  of  Table  VI  reveals  some  predictor  variables  which  dis- 
criminate between  the  productive  and  nonproductive  groups  as  measured  by 
Weighted  Total  Output  (WTO)  and  several  other  productivity  measures. 

The  producers,  as  measured  by  Technical  Reports  (TR),  Journal 
Articles  (JA),  Computer  Codes  (CC),  Technical  Presentations  (TP), 
Unweighted  Total  Output  (UTO),  and  Weighted  Total  Output  (WTO)  had  a 
higher  average  educational  level  (EDL)  than  the  nonproducers.  Such 
differences  are  in  accordance  with  the  findings  of  Stahl  and  Steger 
(1977a),  Stahl  and  Stevens  (1977),  and  Vincent  and  Mirakhor  (1972). 

The  producers,  as  measured  by  Journal  Articles  (JA),  Evaluations  of 
Proposals  (EOP),  and  Weighted  Total  Output  (WTO),  communicated  with  other 
scientists  and  engineers  within  their  own  section  (COMIS)  more  frequently 
than  the  nonproducers.  This  corresponds  to  positive  relationships  between 
performance  and  communication  noted  by  Stahl  and  Steger  (1977a),  Pelz 
and  Andrews  (1966),  Pelz  (1956),  Keeler  (1966)  and  Kallick  (1964).' 

Producers  identified  by  Journal  Articles  (JA),  Evaluations  of 
Proposals  (EOP),  Computer  Codes  (CC),  Technical  Presentation  (TP), 
Unweighted  Total  Output  (UTO)  and  Weighted  Total  Output  (WTO)  attneded 
meetings  of  professional  societies  more  frequently  (FREQA)  than  the 
nonproducers.  It  is  difficult  to  speculate  cause  and  effect  with  such 
a finding.  However,  it  may  be  indicative  of  the  cosmopolitan  orienta- 
tion, i.e.  commitment  to  the  professional  role  of  scientist/engineer. 

This  oreintation  was  found  to  be  related  to  several  productivity  measures 
in  four  other  Air  Force  R4D  Labs  (Stahl,  McNichols  and  Manley,  1977). 

The  respondents  in  one  office  within  the  Lab  (ORGN)  were  more  pro- 
ductive than  those  in  the  other  office  on  six  of  the  productivity 
measures. 
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Producers,  measured  five  different  ways,  had  a stronger  perception 
than  the  nonproducers  of  being  rewarded  for  productive  output  (QUANR). 
Keeler  (1966),  Kallick  (1964),  McCarrey  and  Edwards  (1973),  Stahl  and 
Steger  (1977a),  Stahl  and  Stevens  (1977),  and  Vollmer  (1963)  all  found 
similar  results.  In  fact,  perceptions  of  the  operative  reward  system 
may  be  one  of  the  most  potent  predictors  of  productivity. 

Examination  of  Tables  VII  and  VIII  (relationships  for  ARTO  and  NTO 
respectively)  yields  little  additional  information  except  with  respect  to 
rewards.  In  ARTO,  the  producers  of  Work  Unit  Planning  Documents  (WUPD), 
had  stronger  perceptions  than  the  nonproducers  of  being  rewarded  for 
productivity  (QUANR),  of  being  rewarded  for  quality  output  (QUALR),  and 
of  being  rewarded  for  innovative  output  (INNOR).  In  NTO,  the  producers 
of  Technical  Reports  (TR)  had  weaker  perceptions  than  the  nonproducers 
of  being  rewarded  for  productivity  (QUANR),  of  being  rewarded  for  quality 
output  (QUALR),  and  of  being  rewarded  for  innovative  output  (INNOR). 
Interestingly,  these  weaker  perceptions  of  rewarded  behavior  surface  with 
regard  to  Technical  Reports,  the  one  measure  of  productivity  for  which 
there  was  lack  of  consensus  noted  concerning  its  importance. 

It  is  possible  that  one  of  the  reasons  for  the  lack  of  consensus 
noted  previously  between  the  relative  importance  expressed  by  the  super- 
visors and  nonsupervisors  concerning  Technical  Reports  is  a difference 
between  what  the  supervisors  say  is  important  and  what  the  nonsupervisors 
perceive  is  important  via  the  reward  system.  Such  a hypothesis  deserves 
further  research. 
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SUMMARY  AND  IMPLICATIONS 


With  regard  to  the  original  problem  that  this  research  addressed, 
i.e.,  discovering  discriminators  between  productive  and  nonproductive 
scientists  and  enginers,  several  consistent  findings  are  noted.  The 
producers,  on  the  average,  are  more  educated,  coimunicate  with  other 
scientists  and  engineers  within  their  own  section  more  frequently,  attend 
more  professional  society  meetings,  are  concentrated  in  greater  numbers 
in  one  office,  and  have  a stronger  perception  of  being  rewarded  for  pro- 
ductivity than  their  nonproductive  counterparts. 

In  a somewhat  serendipitous  fashion  through  the  process  of  develop- 
ing weights  for  the  measure  of  weighted  total  output,  it  was  also  dis- 
covered that  there  is  a lack  of  consensus  between  the  supervisors  and 
nonsupervisors  concerning  the  importance  of  Technical  Reports.  This 
lack  of  consensus  may  be  due  to  differences  between  the  stated  and 
perceived  reward  system.  Such  a hypothesis  requires  further  research. 


13 


REFERENCES 


1.  Brogden,  E.  and  B.  Sprecher.  "Criteria  of  Creativity,"  in  C.  W. 

Taylor  (ed.).  Creativity:  Progress  and  Potential  (New  York:  McGraw- 
Hill,  1964),  ppTT55-176. 

2.  Farris,  G.  F. , "Organizational  Factors  and  Individual  Perfonnance:  A 
Longitudinal  Study,"  Journal  of  Applied  Psychology.  53,  No.  2, 

1969,  pp.  87-92. 

3.  Kallick  M. , Organizational  Determinants  of  Creative  Productivity  (PhD 
di ssertati on,  Purdue  University,  1964). 

4.  Keeler,  H.,  Freedom  and  Control;  The  Dilemma  of  Creativity  in  the 
Organizational  Environment,  (PhD  Dissertation.  MIT.  1966). 

5.  Koser,  M.  C.,  "Quantitative  Scientist/Engineer  Productivity  and  Some 
Associated  Individual  and  Organizational  Variables."  Master's 
Thesis,  Air  Force  Institute  of  Technology,  Dayton,  Ohio  1976. 

6.  Martino,  J.  P.  "A  Survey  of  Behavioral  Science  Contributions  to 
Laboratory  Management."  IEEE  Transactions  on  Engineering  Management. 
20:  No.  2,  (August  1973),  pp  68+ . 

7.  McCarrey,  M.  W.  and  S.  A.  Edwards,  "Organizational  Climate  Conditions 
for  Effective  Research  Scientist  Role  Performance,"  Organizational 
Behavior  and  Human  Performance.  Vol.  9^,  No.  3 (1973),  pp  43^-45$. 

8.  McPherson,  J.  H. , "A  Proposal  for  Establishing  Ultimate  Criteria  for 
Measuring  Creative  Output,"  in  C.  W.  Taylor  and  F.  Barron  (eds) 
Scientific  Creativity:  Its  Recognition  and  Development  (New  York; 

John  Wiley  and  Sons,  Inc. , 1963),  pp  24-29. 

9.  Nie,  N.  H.,  C.  H.  Hull,  T.  6.  Jenkins,  K.  Steinbrenner,  and  D.  H.  Bent. 
Statistical  Package  for  the  Social  Sciences  (2nd  ed)  New  York: 
McGraw-Hill,  19757 

10.  Pelz,  D.  C. , "Some  Social  Fa.ctors  Related  to  Performance  in  a Research 
Organization,"  Administrative  Science  Quarterly,  1,  (1956),  pp.  310- 
325. 

11.  Pelz,  D.  C.,  and  F.  Andrews,  Scientists  in  Organizations:  Productive 

Climates  for  Research  and  Development.  New  York:  John  Wiley  and  Sons, 
Inc. , 1966.  ^ 

12.  Quinn,  J.,  Yardsticks  for  Industrial  Research:  The  Evaluation  of 
Research  and  Development  Output.  (New  York:  RonaTTTress7~T^5?) 

13.  Shapiro,  R.  J.,  "The  Criterion  Problem,"  In  P.  E.  Vernon  (ed) 
Creativity  (Baltimore:  Penguin  Books,  1970),  pp  257-269. 


14 


14.  Stahl,  M.  J.,  C.  W.  McNichols,  and  T.  R.  Manley,  "Cosmopolitan  Local 
Orientations,  Productivity  and  Job  Satisfaction  of  Scientists  and 
Engineers  in  Research  and  Development."  Unpublished  manuscript. 

Air  Force  Institute  of  Technology,  Dayton,  Ohio  1977. 

15.  Stahl,  M.  J.  and  M.  C.  Koser,  "Weighted  Productivity  in  R&D:  Some 
Associated  Individual  and  Organizational  Variables."  IEEE  Transactions 
on  Engineering  Management.  1978  in  press. 

16.  Stahl,  M.  J.  and  M.  A.  Steger,  "Innovation  and  Productivity  in  R&D: 
Associated  Individual  and  Organizational  Variables."  R&D  Management. 

Vol.  2,  No.  Zy  February  1977,  pp.  71-76. 

17.  Stahl,  M.  0.  and  J.  A.  Steger.  "Measuring  Innovation  and  Productivity- 
A Peer  Rating  Approach,"  Research  Management.  January  1977,  pp.  35-38. 

18.  Stahl,  M . J.  and  A.  E.  Stevens.  "Reward  Contingencies  and 
Productivity  in  a Government  Research  and  Development  Laboratory," 

Paper  presented  at  the  1977  Joint  National  TIMS/ORSA  Meeting,  9 May  1977, 
San  Francisco,  California. 

19.  Taylor,  C.  W.,  W.  R.  Smith,  B.  Ghiselin  and  R.  Ellison.  Explorations 
in  the  Measurement  and  Prediction  of  Contributions  of  1 Sample  of 
Scientists,  (Wriqht-Patterson  Air  Force  Base,  Ohio:  Personnel 
Laboratory,  Aeronautical  Systems  Division,  Air  Force  Systems  Command, 
Technical  Report  ASD-TR-61-69,  1961). 

20.  Vincent,  H.  F.  and  A.  Mirakhor,  "Relationship  Between  Productivity, 
Satisfaction,  Ability,  Age,  and  Salary  in  a Military  R&D  Organization," 
IEEE  Trainsactions  on  Engineering  Management.  EM-19.  May  1972.  pp  45-52. 

21.  Vollmer,  H.  M. , Adaptations  of  Scientists  in  an  Independent  Research 
Organization:  Allase  Study  Ila.  Menlo  Park.  California:  Stanford 
Research  Institute;  May,  1963. 

22.  Whitley,  R.  and  P.  A.  Frost,  "The  Measurement  of  Performance  in 
Research,"  Human  Relations.  Vol.  24,  No.  2,  (1971),  pp  161-178. 

23.  Winer,  B.  J..  Statistical  Principles  in  Experimental  Design.  2nd  Ed. 

(New  York:  McGraw-Hill,  1971). 


15 


UNCLASSIFIED 

SeCumTY  CLASSIFICATION  OF  THIS  FACE  INTim  Data  Bntmdj 


RE^T  DOCUMENTATION  PAGE 


REFONT  nUMI 


AFIT/TR  78-1 


READ  INSTRUCTIONS 

BEFORE  COMPLETING  FORM 

rCCSSION  NO.  3-  RECIPIENT’S  CATALOG  NUMBEN 


.5,  TYPE  OF  REPORT  » FEWlOD  COVERED 


, /o  J productivity  in  the  air  jorce  weapons  LAB0RAT0RY:«  - 

^SUREMENT  AND  PREpTcTfSN . ^ J i Techmca1/e|Sirt., 


6.  PERFORMINO  ORC.  REPORT  NUMBER 


AUTHORfa; 


1.  CONTRACT  OR  SRANT  NUMBERfa; 


/<p iMi chael  J,/Stah  1 / 


t.  PERFORMINO  ORGANIZATION  NAME  AND  ADDRESS 

Air  Force  Institute  of  Technology  (AFIT/EN) 
Wright-Patterson  AFB,  OH  45433 


to.  PROGRAM  element,  PROJECT,  TASK 

AREA  • WORK  UNIT  NUMBERS 


II.  CONTROLLING  OFFICE  NAME  AND  ADDRESS 

Air  Force  Institute  of  Technology  (AFIT/EN) 
Wright-Patterson  AFB,  OH  45433 


MOHITOMIHO  AOCNCY  name  h AOORESSfif  dilUtmnt  from  ConttolUng  OUU*)  \ IS.  SECURITY  CLASS,  (ot  (fii«  rmport) 


UNCLASSIFIED 


ISa.  DECLASSIFICATION/ DOWNGRADING 
SCHEDULE 


risrorST?iiBUTiOHSTAfEi!iENT7o77S7aRap«0 


Approved  for  public  release;  distribution  unlimited 


17.  OtSTRiaUTION  STATEMENT  (of  th«  abclrACt  mfrm^  in  Block  20,  II  difloront  Irom  Rnport) 


IS.  subblementany  notes 


proved  for  pu^ic  release;  I AW  AFR  190-17 


.aptain. 


nfrKEYWOROf7c«iiiim##oirfororooc7Bol7no«o#o5r«rfl5o«f/^^kioekfM«i6#^ 


Productivity 

Research  and  Development  Laboratory 
Rewards 


1 20.  ABSTRACT  fContlnyo  on  rovoroo  II  noeooonrf  onB  IBonNI^  Oy  Mock  mikorj 


’Productivity  in  the  Air  Force  Weapons  Laboratory  was  measured  with  eight 
separate  kinds  of  output,  an  unweighted  total,  and  a weighted  total  measure 
of  output  for  135  scientists/engineers.  Several  individual  and  organizational 
variables  were  also  captured.  Educational  level,  communication  with  other 
scientists  and  engineers,  attendance  at  professional  society  meetings,  office 
membei*ship,  and  reward  contingency  perceptions  predicted  productive  vice  non- 
productive respondents.  A discovered  lack  of  consensus  between  supervisors 
and  nonsupervisors  concerning  the  importance  of  technical  reports  was  ^ 


DO  1473 


EDITION  OF  I NOV  ••  II  OBSOLETE 


0-Z.a  :2.j&0  « 


UNCLASSIFIED 

SECURITY  CLAMIFICATION  OF  THIl  PAGE  rPRan  Dmtm 


J 


